IN THF, SPECIFICATION: 

Please amend paragraphs [001], [002], [004], [007], [015], [016], [019], [031], [032), [035], 
[036], [045], [051], [052], [054], [063], [068], [069], [072], [073], [075] and [080] of the 
specification as shown below, in which deleted terms are shown with strikethrough and added terms 
are shown with underscoring. 

Paragraph [001] 

1. Field o f the Invention 

T^ie^e^eiition relates to a vehicle speed measuring apparatus for measuring vehiete 

speed of a vehicle. 
Paragraph [002] 

9 Discussion "f tt«*ffmund Art 

Vehicle speed is utilized for various controls of a vehicle. Generally, vehicle speed .s 
measured by calculating detection values from wheel speed sensors. For example, in an antilock 
braking system which prevents wheel lock-up during braking or a vehicle behavior control apparatus, 
vehicle speed is measured by calculating detection values detected by wheel speed sensors. Japanese 
Laid^pen Patent Application No.200 1-47998 (claims 2 and 3, columns 0031 and 0032, FIG. 5, etc.) 
discloses that vehicle speed is obtained by selecting the fastest wheel speed of four wheel speeds 
detected ftom me respective wheel sensors or by calculating the average wheel speed of the dnven 
wheels. 

Paragraph [004] 

With the foregoing drawback of the prior art in view, the present invention mainly seeks 
to provide a vehicle speed measuring apparatus which can measure vehicle speed without bemg 
affected by a change in the tire diameter. 



Paragraph [007] 
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The aforementioned vehicle speed measuring apparatus calculates vehicle speed in 
consideration of time required for a certain length of object (vehicle body) to pass over a point (a 
bump, etc.) on the road. In principle, this is different from the prk* background art apparatus in 
which vehicle speed is calculated in consideration of the number of rotations of the tire per a certain 
length of time. Therefore, the vehicle speed measuring apparatus according to the present invention 
can measure vehicle speed without (substantially) being affected by a change in the tire diameter. 



Paragraph [015] 

FIGS. 3 (a) -4(c) explains variations of detection values detected by wheel speed sensors; 



Paragraph [016] 

FIGS. 4 (a) -4(c) schematically explains the manner of measuring vehicle speed, wherein 
(a) illustrates an instance where the vehicle runs on a road including points a and b toward the 
point b, (b) illustrates in time sequence a change in detection values of the respective front and 
rear wheel speeds in the instance of (a), and (c) illustrates in time sequence changes in the 
detection values after being processed by digital filters; 

Paragraph [019] 

FIGS. 7 (a). 7(b) schematically shows array variables, wherein (a) shows array variables 
Vf(n) to which a normalization process has been applied, and (b) shows array variables Vf(m) to 
which the normalization process has been applied. 

Paragraph [031] 

Because tires are produced by winding rubber, steal wires, etc., non-uniformity (lack of 
uniformity) exists on strength or density during one rotation of the tire. As best seen in FIG. 3 
(a), when wheels W rotates on the road surface, even if the vehicle C runs at a certain speed, a 
large variation occurs in time variations of detection values V (variation curve of wheel speed 
detection values) obtained by the wheel speed sensor VS (see FIG. 3(b)) due to unbalance of the 
tire (lack of uniformity). A variation with a short period that is derived from a road bump, etc., is 
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superposed on this variation with a long period. Because the purpose of the present invention is 
to obtain an absolute vehicle speed from a wheel speed variation due to a road bump, etc., as 
shown in FIG. 3(c), the vehicle speed measuring apparatus I excludes a variation component 
resulting from the lack of uniformity of the tire by means of the digital filter 12 (i.e., excluding 
inherent tire influences on the detection values) to smoothly execute subsequent processes. As 
the wheel speed becomes faster, the period (frequency) of the wheel speed variation derived from 
the lack of uniformity of the tire and the period (frequency) of the wheel speed variation derived 
from the road bump, etc. become short as a whole (shift to higher frequency band). Therefore, 
the digital filter 12 is constructed such that as the wheel speed increases the wheel speed 
variation at higher frequency band passes through the digital filter 12. 

Paragraph [032] 

The buffer controller 13 (13f, 13r) functions to obtain, at every 10 milliseconds, a 
detection value V (Vf, Vr) of the wheel speed that has passed through the digital filter 12 and to 
write a predetermined number of detection values in the data buffer 14 (14f, 14r). Further, the 
buffer controller 13 functions to read out the predetermined number of detection values from the 
data buffer 14. 

Paragraph [035] 

The predetermined number (final value N) is 16 (final value N=16) for the front wheel 
side buffer controller 13f. Meanwhile, the predetermined number (final value M) is 30 (final 
value M=30) for the rear wheel side buffer controller 13r. The reason for restricting the number 
of data to be stored in the data buffers 14f, 14r is to release a load required for the calculation 
process at the normalization means 15 or at the cross-correlation function calculation means 16. 
Also even if the number of data is restricted, absolute vehicle speed Vv can be measured in a 
reliable manner. Although the initial value of each process counter n, m is 0, the process counter 
n m actually counts the number starting from 1. Therefore, the process counter n takes a 
positive number substantially from 1 to 16, and the process counter m takes a positive number 
substantially from 1 to 30. The rear wheel side process counter m takes the final value M that is 
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greater than .he final va.ue N of the from wheel side proeess counter n. This is because a ehange 
a^eared apjKaring a. the fron, wheel side, such as a change of the detection value V upon 
passing over a bump, occurs a. the rear wheel side with a certain time interval. In order to 
reliably store and detect the same change appeal appearing a. the rear wheel side, a suffic.cn, 
number is set as the final value M. 

Paragraph [036] 

in this preferred embodiment, me data buffer 14 receives tire deletion value V from me 
digital filter 12 a. every .0 milliseconds. In .his instance, if the detection value Vf is repeatedly 
stored in the array variable Vffr) until the precess counter n counts the final value of 16, the data 
buffer 14f stores detection values Vf corresponding to the actual time of 150 milliseconds (1 50 
milliseconds - (16-1) x 10 milliseconds). Likewise, if the detection value Vr is repeatedly stored 
in the array variable Vr(m) until .he process counter m counts the final value of 30, the dam 
buffer 14, stores detection values V, corresponding to me actual time of 290 milliseconds (290 
milliseconds = (30-1) x 10 milliseconds). 

Paragraph [045] 

The cross-con-elation function calculation means 16 calculates (executes) cross- 
co^lationfunctiorKmasortofFourie^ 

function calculation means 16 precesses ,0 detenuine how (a, which poin.) tire change pattern 
derived from me read bump, etc that is has appeared at me front wheel Wf within 150 
milliseconds appears a, me rear wheel Wr within 290 milliseconds. Therefore, me cross- 
correlation function calculation means 16 receives me whole areay variables Vf(n), Vr(m) tha, 
have been normalized by the normalization means 15 (15f, 15,), and executes the convolution 
shown by the following equations (5) through (19) (equations (8) to (18) are omitted). 

S(l) = Vf(X) ■ Vr{l) + Vf(2) -Vr(2)+ + F/(16) • Fr(16) (5) 

S(2) = Vf(l) ■ * VfV) ' F K3) + + TO*) ' (6) 

S(i) = V/(l) ■ Fr(3) + Vf(2) • Cr(4) + + K/(16) ■ Kr(l 8) (7) 
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5(15) = Vf(D ■ M15) + Vf(2) ■ Vr(l6) + + Vf(l6) ■ Vr(30) (19) 

Paragraph [051] . f 

The time difference. A. corresponds to .he .em, "time difference from a come.denee of 
me change panems". The value "10" afipearing in the equation (21) ind.ca.es me 

sampling in.erva, for each de.ec.i„n value Vf, Vr. The reason for snb.rac.ing 1 ftom me mdex , 
is to obtain the interval number. 

Paragraph [052] 

The average vehicle speed calculation means 19 processes to calculate the average 
vehicle speed AVv ftom the vehicle speed vv Yv that is calculated by the vehicle speed 
calcnlation means 18. The average vehicle speed ca,cu.a.ion means 19 includes ne**^ 
F.FO (Firs. In Firs. On,) shominFi^. FIFO is a memory to cany on, a first-in first-out 
operation. F,FO stores values of the vehicle speed Vv that baa tat been calculated y .he 
vehicle speed calculation means 18 and the number of which is K, as me array vanable Vv(k). 
F,FO in order de.etes the oldest array vanable Vv(K) whenever vehicle speed Vv ftom the 
vehicle speed calculation means ,8 is stored into F.FO, and increases 1 for the indexes R o t e 
other array variables WOO, so that the array variab.e Vv (1 ) becomes the array variable Vv(2 and 
mc array variable Vv(K-l) becomes the array variable Vv(K). Vames of me vehicle speed W 
over a certain pas, period of time are in order renewed accordingly. Relation between the mdex 
and its final value K is given by I < k < K (herein, K > 1). The fina. value K is, for example, 5. 



Paragraph [054] 

,f the fina! value K of me index k is 5, because the fina. value M of the process counter m 
is 30 and .he data interval of each detection value V (Vf, Vr) is 10 mi.liseconds, the average 
vehicle speed AVv is obtained by averaging vehicle speed of the vehicle C for 1.5 seconds (= 30 
x ,0 milliseconds x 5). As previously described, the buffer contro.ler 13 (13f, 13r) receives .he 
detection value V (Vf, Vr) from the digital filter .2 a. every .0 millisecond,, and stores ,. utto 



the data buffer 14 (14f,14r). 



detection va.ues V (Vf, Vr) into the data buffers 14f, 14r, .he process counters n m ncrease the 
number of processes. Specific* the process counter n provided a. the front wheel s,d 

,2f has applied the process, is transmit a, every >0 milliseconds and stored ,n the data b ffer 

■w vffnWSItt Similar processes are carried out at the rear wheel side, 
44f 14f as the array variable Vf(n) (S U). similar piu^ 
wherein steps S13, S14 correspond to steps SI 1, S12, respectively. 



Paragraph [068] 

As a result, 1 6 detection values Vf are stored in order at every .0 millisecond, as tin 
array variables Vf(n), and 30 detection values V, are stored in order as tire array variab.es V,(nr). 
Therefore, the preparation for the subsequent process (ealcu.a.ion process for tire average 
vehicle speed) is completed. 

Paragraph [069] 

CALCULATING AVERAGE VEHICLE SPEED 

When tire certain number of array variables Vf(n), Vr(m) are stored in .he data buffers 
,4f Hr as shown in the flow char, of FIG. 6, all the array variab.es Vf(n), V<*> are read out 
from the data buffers (S21). The nonna.iza.ion is then carried out for the ftont and rear wheel 
sides according to the previously described processes (S22, S23). During the normalize the 
equations (!) .o (4) are used for calculous. BY .he result of me normalization, the array 
variables VRn), Vr(m) are schematically shown, for example, by the graphs of FIGS. 
As previously described, in order to save the memory, tire same variable identifiers are utthzed 
before and after the normalization. 



Paragraph [072] 

,„ step S26, the maximum value is extracted from the array variable SO) accordmg to tire 
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exxracuunui and the determination of the 

for overlapping the two graphs (a) and (b) shown m FIGS. 7^, 

.ime difference At in step S27 „^ .0 de,e„n.n.ng a phase d.fference 

between coincidence points of the two graphs. 

ParaSr tl™Lo„ of.heph^differenee^headdiUonaUydes^bed^referenee,, 
FIGS. 7 (a). 7(b) and the equations (5) to (19). 

Para8ra r,!o°in 5 lhe equation (6) where ,he phases are no, overiapped in conformi,y, .he sun, S(2, 
of the variables is ea.eula.ed by adding posilive values and negative values (see FJOSJCa) and 
7(b) ef-HG^). 

Paragraph [080] 

The vehiele speed Vv ealeulated in step S27 is used to calculate the average vetucle speed 
AW in step S28. To be more specific, when .he vehicle speed Vv is calculated in step S88 S27, 
the vehicle speed Vv is stored in FIFO (Firs, In Firs, Ou, memory) as an array vanable Vv(k). 
The average vehicle speed AVv is ,hen calcula,ed by fee equation (23) (calculation for the 
moving average). After ,he calculation, operation proceeds to RETURN for me continued 
processes. Step S21 ,hrough s,ep S28 are .hereby repeated in order and fee average vehicle speed 
AVv is calcula.ed. Because FIFO initially stores no date in step S28, the average vehicle speed 
A W is calculated in s,ep S28 (by the average vehicle speed calculation means 19) ,n accordance 
„i,h ,h= data stored in FIFO. After all the da,a are stored in FIFO, the certain number of 
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Vr are <he„ read ou, (S2,), and the processes in sreps S22 .0 S28 are exec„,ed ,0 —e.y 
calculate the average vehicle speed AVv. 



10 



